INTRODUCTION
During the past ten years, cell transformation in vitro with murine leukemia viruses has been a subject of interest for numerous investigators. Although propagation of murine leukemia viruses in tissue culture was successfully demonstrated by several investigators (Chamorro et al., 1962; Ginsberg and Sachs, 1961; Manaker et al., 1960 and 1964; Moore and Friend, 1958; Moore, 1963; Osato et al., 1964; Peries et al., 1964; Sinkovics and Howe, 1964; Wright and Lasf argues, 1965) , observations of the cellular changes specifically induced with murine leukemia viruses have been scanty except for the recent work by Osato et al. (1966) .
We preliminarily reported the growth acceleration of a mouse cell strain after treatment with homogenate of the Friend leukemia virus-infected spleens (Yoshikura et al., 1965) . In the report, virus assay was not performed and it was uncertain whether the phenomena were due to the virus infection or not. Our recent experiments confirmed the previous results and further demonstrated that the cells treated with homogenate of the Friend leukemia virus-infected spleens continued to produce virus. These informations are detailed in this report.
MATERIALS AND METHODS

Virus:
The virus was obtained from Dr. Oboshi, National Cancer Center, Tokyo, and from Dr. Odaka, Institute for Infectious Diseases, the University of Tokyo. (Table 3) . In many experiments, however, there appeared colonies of intermediate types between dense large colonies and sparse small colonies ; hence, we counted, as a matter of convenience, colonies which were larger than 1.5 mm in diameter as large colonies. Table 3 indicates the data in which the frequency of large colonies depended upon the inoculum dose of HFV . The cells treated with HFV grew more rapidly than the untreated cells (Fig. 1) . Growth rate was dependent upon the inoculum dose of HFV (Fig. 2) . No increase in the growth potential was observed with the cells treated with heat-inactivated HFV (iHFV), even though iHFV increased the density of cell population in the first monolayer culture (Fig. 3) .
Visus Assay in Vivo
One of the HFV-treated cell lines (MLg42FV131) was assayed in vivo.
At the indicated times recorded in Table 4 , the final culture (medium + cells) or supernatant of culture medium centrifuged at 3,000 rpm for 30 minutes was taken from 7 day-old culture. Two-tenths ml of the sample were inoculated intraperitoneally into newborn ddY mice. They were observed for 2 months. When the undiluted culture medium was injected intraperitoneally into newborn ddY mice, the spleens of all the mice became palpable within 3 weeks. The virus titer of the culture medium was higher than 103ID50/0.2 ml (Table 4) . Spleens weighing 0.5 g or more were judged as an indication of infection. Pathological examinations of the mice injected with the samples from the infected cell lines revealed the typical Friend disease.
DISCUSSION
One of the characteristics of the cells transformed in vitro by tumor viruses, such as Rous sarcoma virus (RSV), is their rapid growth (Temin, 1965) . The Friend leukemia virus, one of the murine leukemia viruses, was found to increase the growth potential of the infected cells in the present investigation. This is in good accordance with the previous findings on Rous sarcoma virus.
Our experiments demonstrated that the treatment with homogenate of the Friend leukemia virus infected spleen (HFV) or heat-inactivated HFV (iHFV) increased the density of the cell population in the first monolayer culture, while homogenate of the noninfected spleens (HNS) or mixed homogenates of the noninfected spleens and livers (HNSL) did not. Furthermore, it was found with the subculture of the cells that only the cells treated with YOSHIKURA et ad. HFV, and not those treated with iHFV, were increased in the growth rate and formed large colonies (the increase in the growth potential) : the increase in the growth potential was specifically induced by HFV and not by iHFV . These phenomena are summarized in Table 5 .
These facts suggest that the infection with the Friend leukemia virus increased the growth potential of the infected cells, which was possibly mediated by some heat stable substance contained in both HFV and iHFV. In other words, when the Friend leukemia virus infects the cells in vivo or in vitro , the cells may begin to produce some heat-stable substance possibly promoting the cellular growth and inducing the loss of contact inhibition of the cells.
Recently Rubin has found growth controling substances produced by the normal or RSV-infected chick fibroblasts (Rubin , 1966 a, b) . The chick fibroblasts transformed by RSV grew poorly when spread on the glass surface unless the majority of the cell population was normal cells, but when suspended in soft agar, the transformed cells grew to a greater extent than the normal cells . During the investigation on the cause of these phenomena, he found that the normal chick fibroblasts produced two substances, Miroff et al., 1955; Miroff 1964; Shear et al., 1951) . According to Leaders et al. (1964) Normal cells may always be producing both growth promoting and growth inhibitory substances and the activities of both the substances may be in a state of equilibrium. The conditions required for demonstrating the increased growth potential of the cells treated with HFV are not yet well established. The increase in the growth potential, as well as the growth acceleration in the first monolayer culture, seemed to occur in some special conditions. We previously reported that the passage of the cells at the time of the infection was one of the important prerequisites (Yoshikura et al. 1965) when MLg cells at the 30th, 60th and 87th passages were inoculated with the same virus preparation, only the growth of the cells at the 60th passage were increased in the growth potential. We recently found that MLg cells at the 31st passage at the time of infection (MLg31-FV137) produced the virus very well after treatment with HFV.
The growth potential was not increased in this case. The increase in the growth potential was, therefore, not always associated with the establishment of the persistently infected cell lines. We have an impression that the high virus titer, 104 1D50/0.25 ml or higher of the inoculum was also necessary for demonstrating the increased growth potential.
The data concerning the properties of the persistently infected cell lines, including bioassay data and observations with electronmicroscopy, will be detailed elsewhere.
